Expression and function of K(v)7 channels in murine myometrium throughout oestrous cycle.
This study represents an extensive characterisation of the expression and functional impact of KCNQ and KCNE accessory subunits in a murine uterus using a combination of quantitative reverse transcription polymerase chain reaction, Western blot analysis, patch clamp electrophysiology and isometric tension recording. The use of uterine tissue throughout the oestrous cycle provided a physiological model with which to assess hormonal regulation of these genes. Messenger ribonucleic acid for all KCNQ genes were detected throughout the oestrous cycle with the KCNQ1 message predominant. KCNE isoforms were detected at each stage of the cycle. KCNE4 was the most abundant (p < 0.0001), and KCNQ1, KCNQ5 and KCNE1 were up-regulated in metestrous (p < 0.0001). The K(v)7 channel inhibitor XE991 reduced outward K(+) currents and significantly increased spontaneous myometrial contractions (p < 0.05), whereas retigabine (K(v)7 activator) significantly relaxed uterine tissues (p < 0.001). These data are the first to characterise KCNQ and KCNE gene expression in a cell type outside of neurons and the cardiovascular system.